Key components of the mode of action for hemangiosarcoma induction in pregabalin-treated mice: evidence of increased bicarbonate, dysregulated erythropoiesis, macrophage activation, and increased angiogenic growth factors in mice but not in rats.
In carcinogenicity studies, pregabalin increased hemangiosarcoma incidence in mice but not in rats. Investigative studies, ranging in length from 24 h to 12 months, were conducted in mice (1000 or 5000 mg/kg) and rats (900 mg/kg) to evaluate a potential mode-of-action scheme for tumor formation. Three areas were evaluated: (1) hematopoiesis (because endothelial and hematopoietic cells arise from the same precursor and hemangiosarcomas are primarily located in mouse hematopoietic tissues), (2) angiogenic growth factors (because increased angiogenic growth factors may stimulate vascular tumors), and (3) pulmonary/blood gas parameters (because hypoxia is a known driver for endothelial cell proliferation). In mice, pregabalin rapidly increased platelet and megakaryocyte counts, activated platelets and bone marrow erythrophages, decreased the myeloid-to-erythroid (M:E) ratio (49%), and produced bone marrow and splenic congestion and extramedullary hematopoiesis (EMH). Vascular endothelial growth factor (VEGF) and basic fibroblast growth factor immunohistochemical staining were also increased in mouse bone marrow and spleen and vascular endothelial growth factor receptor 2 immunolabeling was increased in liver. Serum bicarbonate was increased within 24 h of pregabalin administration, persisted over time, and was accompanied by decreased respiratory rate (up to 34%) and increased partial pressure of carbon dioxide (pCO(2)), resulting in sustained metabolic alkalosis and elevated blood pH in mice. In contrast, in rats, pregabalin decreased overall bone marrow cellularity, including decreased number of megakaryocytes (24%) with no evidence of erythrophages, no change in M:E ratio, no EMH, and no increase in angiogenic growth factors or blood pH. Persistent alterations in serum bicarbonate, respiratory function, and blood gas parameters in mice, without adequate compensatory mechanisms, has the potential to create chronic tissue hypoxia, an accepted driver of endothelial cell proliferation.